ISSN (electronico): 1699-5198 - ISSN (papel): 0212-1611 - CODEN NUHOEQ SVIR. 318
- LY &
Nutricion
- -
Hospitalaria

Trabajo Original Epidemiologia y dietética

Evaluation of depression, anxiety, risky eating behaviors, eating habits and physical

activity after the COVID-19 pandemic among adolescents in Mexico City
Evaluacion de depresion, ansiedad, conductas alimentarias de riesgo, habitos alimentarios y
actividad fisica posterior a la pandemia de COVID-19 en adolescentes de la Ciudad de México

Diva Guadalupe Sotomayor Teran', Irina Lazarevich?, Rey Gutiérrez Tolentino?, Gerardo Leija Alva®, Jorge Armando Barriguete Meléndez®,
Claudia Cecilia Radilla Vazquez?*

"Doctorate in Nutrition. Universidad Internacional Iberoamericana. San Francisco de Campeche, Campeche. Mexico. ?Division of Biological and Health Sciences.
Universidad Autonoma Metropolitana-Xochimilco. Mexico City, Mexico. *Centro Interdisciplinario de Ciencias de La Salud. Unidad Santo Tomds. Instituto Politécnico
Nacional. Mexico City, Mexico. “Fundacion Aprende con Reyhan. Mexico City, Mexico. *Universidad Anahuac. Mexico City, Mexico

Abstract

Introduction: during the pandemic, an increase in symptoms of depression and anxiety, as well as lifestyle changes in adolescents has been
reported.

Objectives: to evaluate anxiety and depression symptoms, risky eating behaviors (REB), eating habits and physical activity after the COVID-19
pandemic in Mexican adolescents; to associate the study variables with the development of REB.

Methods: a study was performed with a sample of 2,710 adolescents. The Hospital Anxiety and Depression Scale (HADS) and the Questionnaire
to measure Risky Eating Behaviors were applied; eating habits and physical activity were evaluated. A Multivariate Logistic Regression analysis
was performed to evaluate an association between study variables and REB.

Results: it was found that 34.4 % and 47.2 % of the adolescents presented symptoms of depression and anxiety, respectively. Furthermore, 10.6 %
had REB and 18.1 % were at risk of REB. The combined prevalence of overweight and obesity was 46.5 %; only 13.1 % of the participants had

Keywords: healthy eating habits and 18.2 % adequate physical activity. Symptoms of depression (p < 0.0001), anxiety (p < 0.0001), higher BMI (p < 0.0001),
COVIDA9. Add] . female sex, excessive consumption of sugary drinks, eating outside the home (p < 0.0001), and lifestyle (p = 0.001) were associated with REB.
Mexicoi Ar']xie&escen s Conclusions: confinement caused chaos on the lifestyle of adolescents as well as their psychological health. It is essential to develop educational
Depression. Risky eating programs that involve government authorities, parents and health agencies to reinforce the topics of healthy eating, physical activity and mental
behaviors. health in the country's secondary schools.
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Resumen

Introduccion: durante la pandemia se han reportado un incremento de sintomas de depresion y ansiedad, asi como cambios en el estilo de
vida de los adolescentes.

Objetivos: evaluar los sintomas de ansiedad y depresion, conductas alimentarias de riesgo (CAR), los habitos alimentarios y actividad fisica
posterior a la pandemia de COVID-19 en adolescentes mexicanos; asociar las variables del estudio con el desarrollo de CAR.

Métodos: se realizé un estudio con una muestra de 2710 adolescentes. Se aplicd la Escala Hospitalaria de Ansiedad y Depresion y el Cuestionario
para medir Conductas Alimentarias de Riesgo; se evaluaron habitos alimentarios y actividad fisica. Se realiz un andlisis de Regresion Logistica
Multivariante para evaluar una asociacion entre variables del estudio y CAR.

Resultados: se encontrd que el 34,4 %y 47,2 % de los adolescentes presentaron sintomas de depresion y ansiedad, respectivamente. Ademas,
el 10,6 % tuvieron CAR y el 18,1 % riesgo de CAR. La prevalencia combinada de sobrepeso y obesidad fue del 46,5 %, solo el 13,1 % de los
participantes tuvieron habitos alimentarios saludables y un 18,2 % actividad fisica adecuada. Los sintomas de depresion (p < 0,0001), la ansiedad
(p < 0,0001), el mayor IMC (p < 0,0001), el sexo femenino, consumir bebidas azucaradas en exceso, comer fuera de casa (p < 0,0001) y el
estilo de vida (p = 0,001) se asociaron con CAR.

Conclusiones: el confinamiento causo estragos en el estilo de vida de los adolescentes y en su salud psicologica. Es indispensable elaborar
programas educativos que involucren a las autoridades gubernamentales, padres de familia e instancias sanitarias para reforzar temas de

alimentarias de riesgo.

INTRODUCTION

Four years ago, a global pandemic occurred and to this day its
consequences continue to be studied not only at the respiratory
level, but also in various aspects related to lifestyle. In December
2019, the first case of COVID-19 was identified in Wuhan, China.
On March 11, 2020, the World Health Organization recognized
the widespread global transmission of COVID-19 and declared it
a pandemic, which constituted a global emergency with a high
impact on public health (1,2). The first case was detected in Mex-
ico on February 27, 2020 at the National Institute of Respiratory
Diseases in Mexico City, and the first death occurred on March
18. On March 24, with 475 confirmed cases, Phase 2 of the
“health contingency” was declared with stricter measures of so-
cial distancing, confinement and academic restriction (3).

As a result of this situation, educational institutions were re-
quired to substitute in-person teaching for virtuality to put so-
cial distancing into practice and reduce contagion during the
COVID-19 pandemic (4). This social distancing affected a large
number of children, adolescents, adults and the elderly in mental
health for months or years during and after the pandemic. Var-
ious studies mentioned an increase in symptoms of depression
and anxiety, post-traumatic stress, suicidal ideation, as well as
sleep problems in these populations (1,5).

One of the groups that was identified as most vulnerable to the
situation of voluntary confinement were adolescents; this pop-
ulation showed higher levels of depression, stress and anxiety
(6). Some research mention that preventing adolescents from
interacting and engaging socially with their peers and educators,
the prolonged periods of school closures, and the restriction of
movement were manifested as emotional restlessness and ad-
ditional anxiety (7).

On the other hand, there are reports that indicate that some
of the direct psychological effects of COVID-19 among children
and adolescents included: sleep and appetite disorders, learning
difficulties, hyperactivity and irritability. In schoolchildren, distress
symptoms such as palpitations, hyperventilation and diarrhea
appeared, generally associated with somatization processes; ad-
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alimentacion saludable, actividad fisica y salud mental en la educacion secundaria del pais.

ditionally, signs of depression were manifested with feelings of
sadness and abandonment.

In the behavioral aspect, emotional and behavioral regressions
have been mentioned and described more frequently in pre-
schoolers and young school children, but they also occurred in
adolescents. The psychological effects derived from the infectious
disease and confinement have lasted beyond their duration (8).

Ochoa et al. (9), in their research, which included cross-sec-
tional longitudinal studies, systematic reviews and meta-anal-
yses, reported that the prevalence of stress in children and
adolescents aged 2 to 17 years during the pandemic ranged
between 28 % and 34 %. Furthermore, the prevalence of emo-
tional and behavioral problems was 17.6 % (18.6 % for boys
and 16.6 % for girls). The prevalence of mild to severe anxiety
and depression symptoms was high (37.4% and 43.7 %, re-
spectively).

It is important to mention that psychological alterations such
as anxiety and depression may be closely related to risky eating
behaviors (REB) (10). In Spain, Samatan and Ruiz (11) reinforce
this idea in their study performed with adolescents under 18
years of age who attended the Eating Disorders Unit for the first
time, reporting that the adolescent population was the most af-
fected age group (87.1 %), compared to 12.9 % of those under
13 years of age, with a greater contrast between these groups
during the COVID-19 pandemic.

In Mexico, Villalobos-Hernandez et al. (12) reported the prev-
alence of REB in Mexican adolescents, based on the results of
the National Continuous Health and Nutrition Survey 2022 (EN-
SANUT): 6.6 % of adolescents presented some degree of REB
(5.0 % moderate risk and 1.6 % high risk). These data were
similar to those reported in the ENSANUT 2018-2019, in which
7.3 % of adolescents presented some degree of risky eating be-
haviors, but higher than the prevalence reported in the ENSANUT
2006 (3.9 %), in which the same questionnaire was used to de-
tect REB at the national level before pandemic. Likewise, it was
reported that adolescent women were at greater risk and people
residing in rural areas at lower risk of suffering from this problem.
Derived from these data, the authors (12,13) pointed out the im-
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portance of continuing to monitor REBS in national representative
surveys, since this problem may lead to negative health reper-
cussions in this population.

Previous studies have identified associations of some psy-
cho-emotional and anthropometric variables with REBs. Radilla
et al. (14) conducted a 3-year study prior to the COVID-19 pan-
demic, which was a randomized controlled trial with an educa-
tional intervention to improve eating habits and physical activity.
The research was performed in 16 Technical Secondary Schools
in Mexico City and involved 2,368 adolescents with the purpose
of identifying risk or protective factors of suffering from REB. Ac-
cording to the results, depression and anxiety, as well as being
a woman and having a higher body mass index (BMI) were risk
factors of suffering from REB, while physical activity measured by
the number of steps was a protective factor.

Eating behavior is a human activity related to food intake and
depends on internal and external factors of the individual. It has
been reported that during confinement, there were changes in
the total amount of consumed foods, especially an increase in
sweet and salty foods with high energy density. At the same time,
there was a decrease in the consumption of vegetables, fruits,
and legumes (15-17).

Taking the above into account, the purpose of this research
was to evaluate symptoms of anxiety and depression, REB, eat-
ing habits and physical activity after the COVID-19 pandemic in
Mexican secondary school adolescents, as well as identify asso-
ciations between study variables and REB.

MATERIAL AND METHODS

An observational, quantitative and descriptive study was per-
formed. In 2022 (transition period after the pandemic), 2,710
first-grade secondary school students were evaluated, with an
average age of 12 years, from 33 secondary schools in 12 mu-
nicipalities in Mexico City.

As inclusion criteria, full-time technical secondary schools
were considered, which provided letter of informed consent from
participants signed by their parents or guardians and who gave
their assent to participate. Students with a diagnosis of diabetes,
hypertension, metabolic syndrome and other chronic diseases,
who were pregnant or lactating at the time of the intervention,
students with acute illnesses and those who did not have autho-
rization or did not want to participate were considered exclusion
criteria. The elimination criteria were those students who refused
to participate in any component of the study.

Body composition measurements were taken and question-
naires were applied to evaluate symptoms of anxiety and depres-
sion, REB, eating habits and physical activity.

ANTHROPOMETRIC EVALUATION

Prior to the application of the questionnaires, anthropometric
measurements were taken with the use of an Inbody-270 body
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composition analyzer (South Korea), and weight status was esti-
mated with the body mass index (BMI) percentiles, proposed by the
WHO (18) by using the Who Anthro Plus® program (Switzerland).

INSTRUMENTS

With the purpose of evaluating symptoms of anxiety and de-
pression, the Hospital Anxiety and Depression Scale-HADS, val-
idated in a Mexican population between 12 and 68 years old
with eating disorders, were used; Cronbach’s alpha of the total
scale was 0.88 and of its two subscales > 0.80 (19,20). The
scale is self-reported and allows to identify symptoms of anxiety
and depression. It consists of fourteen multiple-choice items and
two subscales: depression and anxiety, each with seven items.
The score for each subscale can vary between 0 and 21, each
item presents four response options, ranging from absence or
minimal presence = 0 to maximum presence of symptoms = 3.
The higher the score obtained from each subscale the great-
er the intensity or severity of symptoms: 0-7 points absence of
symptoms; 8-10 presence of symptoms; 11-21 complete clin-
ical picture.

To evaluate risky eating behaviors (REB), the questionnaire of
Unikel et al. (21) was applied, validated in Mexico, Cronbach’s
alpha = 0.83. The questionnaire is self-reported and easy to ap-
ply; it has been used in the ENSANUT 2006, 2012 and 2022
national surveys to evaluate REB in Mexican adolescents (12,13).
The questionnaire was developed based on the diagnostic crite-
ria of the DSM-IV and consisted of questions with a Likert scale
with four response options: never = 0, sometimes = 1, frequently
(twice a week) = 2, very frequently (more than twice a week) = 3,
with a cut-off point < 7 no risk, between 7 and 10, moderate risk,
and greater than 10 points, high risk. The instrument evaluates
the main behaviors that resulted in weight loss over the previ-
ous three months, such as: concern about gaining weight, binge
eating, the feeling of lack of control when eating, restrictive eat-
ing behaviors (diet, fasting, excessive physical activity, and use
of weight-loss pills), as well as purgative behavior (self-induced
vomiting, use of laxatives, and diuretics).

A self-report questionnaire on eating habits and physical ac-
tivity was applied, consisting of 31 items, which included the
following variables: frequencies of meal times, physical activity
and lifestyles, consumption of high-calorie foods, company in
food consumption, consumption of vegetables and fruits, place
of food consumption, consumption of alcoholic beverages, sug-
ary drinks, plain water and milk, Cronbach’s alpha of the total
questionnaire was 0.78 (22).

Likewise, eating habits were assessed by self-reported sur-
veys, using 24-hour recall, in which adolescents described in
detail at-home measurements of all foods and beverages con-
sumed the previous day. The obtained information was compared
with the energy and nutrient reference values of the Mexican
System of Equivalent Foods (23) with the purpose of know-
ing whether the adolescents’ diet corresponds to their weight,
height, age, and physiological situation.
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SAMPLE SIZE

The sample size was established using a base of 119 schools
from 16 municipalities in CDMX; of which 46 secondary schools
were extended-time schools and therefore met the characteris-
tics required for the intervention during the 2022 school year.

The selection was adjusted to simple random sampling with a
finite population and the Murray and Larry formula (24) was used
for the calculation: where: n: sample size. N: population size, the
value of 46 was used (full-time secondary schools). Z: value cor-
responding to the approximately normal distribution, Zaw = 1.62;
a = 0.10. p: expected prevalence of the parameter to be eval-
uated, if unknown (p = 0.5), which increases the sample size.
Q:1—p(if p=50 %, then g = 50 %). i: assumed error (10 %).

(1.62) (46) (0.5) (0.5) ~30.1806

n= = =352~33
0.01 (46-1) + (1.62) (0.5) (0.5) 0.85555

ETHICAL CONSIDERATIONS

All adolescents participated voluntarily, had the informed
consent of their parents or guardians and verbal assent prior to
participation. The present study was reviewed and approved by
the Research Ethics Committee of the Division of Biological and
Health Sciences. The Divisional Council of Biological and Health
Sciences of the Universidad Autonoma Metropolitana, Unidad
Xochimilco, in session 7/21, held on May 6, 2021 through
Agreement 7/21.5.4 of document DCBS.CD.157.21 issued the
resolution to approve the research project.

STATISTICAL ANALYSIS

To analyze the sociodemographic data, descriptive statistics
were applied with measures of central tendency and dispersion.
The average frequency and percentage of data such as age, sex,
frequency of food consumption, and results of the questionnaires
applied were obtained. Likewise, in order to identify associations
with REB in Mexican adolescents, a binomial logistic regression
analysis was carried out on all measurements, which were con-
trasted with the dependent variable (occurrence of REB). The
data obtained were analyzed with the SPSS statistical package,
version 24.0 for Windows.

RESULTS

From the total of 2,710 students, 1,430 (52.8 %) were female
and 1,280 (47.2 %) were male, with an average age of 12 years.

Table | shows the psychological aspects of the adolescents:
34.4 % of them presented symptoms of depression (24.4 %
moderate symptoms and 10 % maximum symptoms) and 47.2 %
of adolescents presented anxiety symptoms (23 % moderate and
24.2 % maximum symptoms).
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With respect to REB, it was observed that the category with the
highest incident rate was the practice of excessive exercise to
lose weight (37.9 %), followed by concern about gaining weight
(35.2 %), eating too much (13.6 %) and dieting to lose weight
(9.7 %), with a frequency of at least twice a week. When evaluat-
ing REB in total, it was observed that 18.1 % of the adolescents
were at moderate risk and 10.6 % at high risk of developing
unhealthy behaviors (Table II).

When analyzing the nutritional status of the participants, it
was observed that 2,296 (84.7 %) adolescents had an appro-
priate height for their age, 373 (13.8 %) were at risk of having
short height and 41 (1.5 %) had low height for their age. Like-
wise, 1,264 (46.6 %) adolescents had an adequate weight, 719
(26.5 %) were overweight, 543 (20 %) were obese, and 184
(6.8 %) had low weight for their height.

Regarding the eating habits of adolescents (Table Ill), it was
observed that only 12.9 %, 18.4 % and 20.4 % of adolescents
consumed vegetables, fruits and milk, respectively on a daily
basis. Regarding the consumption of foods with high energy
density, it was found that adolescents consumed sausages
(47.7 %), fast food (12.6 %), sweets or chocolates (38 %),
bread or cookies (39.7 %) and snacks (30 %) three or more
times a week. Likewise, 1.7 % of adolescents reported con-
suming alcoholic beverages 5 or more times per week and
31.4 % of adolescents consumed drinks with added sugars
three or more times per week. On the other hand, only 23.5 %
of adolescents consumed seven or more glasses of plain water
per day. When analyzing the food and drink consumption of ad-
olescents in total, it was found that only 13.1 % had adequate
eating habits.

When investigating the frequency of consumption of main
meals (Table IV), it was observed that only 56.9 % eat breakfast,
71.4 % eat lunch and 45.6 % have dinner six or seven days
a week. Most adolescents ate their meals at home, generally
accompanied by their family, although 45.6 % of adolescents
reported snacking alone.

Regarding physical activity (Table V), it was reported that 27 %
of adolescents never or almost never do physical activity and
34.4 % do less than two hours a week. When analyzing together
the frequency and time of physical activity performed by ado-
lescents, only a low percentage (18.2 %) of them complied with
adequate physical activity practice.

In the Multivariate Binary Logistic Regression analysis
to identify associations between REB and study variables (Ta-
ble VI), it was found that symptoms of depression (OR = 2.098;
95 % Cl = 1.663-2.436, p < 0.0001), anxiety (OR = 2.636; 95 %
Cl = 2.333-3.149, p < 0.0001), higher BMI (OR = 1.877,
95 % Cl = 1.425-1.929, p < 0.0001), as well as eating break-
fast outside the home (OR = 1.704, 95 % CI = 1.208-3.203, p
= 0.012) increase the probability of presenting REB. Otherwise, a
negative association was observed between REB and variables
such as being male (p < 0.0001), consumption of sugary drinks
< 3 times/week ( < 0.0001), having dinner at home
(p < 0.0001), eating snacks at home (p = 0.25), active lifestyle and
appropriate eating habits (p < 0.0001).
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Table I. Depression and anxiety in adolescents
Almost always | Frequently Rarely Not at all
n (%)
Always enjoy the same things 906 (33.4) 1022(37.7) | 735(27.1) 47(1.7)
Have the ability to laugh and see the funny side of things 1249 (46.1) 1025 (37.8) 406 (15) 30(1.1)
Feel happy 1076 (39.7) 1151 (42.5) 435 (16.1) 48 (1.8)
Depression | Look forward to things 953 (35.2) 785 (29) 794 (29.3) 178 (6.6)
Able to enjoy a good book, radio or television program 960 (35.4) 1106 (40.8) 507 (18.7) 137 (6.1)
Feel slow and clumsy 370 (13.7) 567 (20.9) 1097 (40.5) 676 (24.9)
Have lost interest in your personal appearance 174 (6.4) 362 (13.4) 1083 (40) 1091 (40.3)
Normal 1777 (65.6)
Depression | Depression symptoms 661 (24.4)
Depression 272 (10)
Feel tense or nervous 338 (12.5) 761 (28.1) 1116 (41.2) 495 (18.3)
Feel a kind of fear as if something were going to happen 301 (11.1) 488 (18) 1280 (47.2) 641 (23.7)
Have a head full of worries 404 (14.9) 653 (24.1) | 1152 (42.5) | 501 (18.5)
Anxiety Experience an unpleasant feeling of nerves and emptiness in your stomach 294 (10.8) 382 (14.1) 1265 (46.7) 769 (28.4)
Feel restless as if you can’t stop moving 293 (10.8) 476 (17.6) 1052 (38.8) 889 (32.8)
Suddenly feeling great distress or fear 200 (7.4) 391 (14.4) 1245 (45.9) 874 (32.3)
Able to sit calmly and relax 793 (29.3) 965(35.6) | 738(27.2) | 214(7.9)
Normal 1431 (52.8)
g\igﬂigysis Anxiety symptoms 623 23)
Anxiety 656 (24.2)
Table Il. Risky eating behaviors in adolescents
How often in the last 3 months have you had or performed the following behaviors to try to lose weight?
e v | Sometimes @ e ';:Zek) (>Vze Pl G\T;Zk)
n (%)
Concern about gaining weight 848 (31.3) 908 (33.9) 385 (14.2) 569 (21)
Eating a lot 1115 (41.1) 1227 (45.3) 262 (9.7) 106 (3.9)
Losing control over what you eat 1712 (63.2) 710(26.2) 183 (6.8) 105 (3.9)
REB Vomiting after eating 2439 (90) 206 (7.6) 30(1.1) 35(1.3)
Fasting 1920 (70.8) 585 (21.6) 136 (9) 69 (2.5
Dieting 1590 (58.7) 859 (31.7) 145 (5.4) 116 (4.3)
Excessive exercise 744 (27.5) 938 (34.6) 529 (19.5) 499 (18.4)

(Continues on next page)
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Table Il (Cont.). Risky eating behaviors in adolescents
How often in the last 3 months have you had or performed the following behaviors to try to lose weight?
e ver | Sometimes @ e I:I:Zek) (>v; T :?;Zk)
n (%)
Taking pills 2532 (93.4) 120 (4.4) 43(1.6) 15 (0.6)
REB Taking diuretics 2557 (94.4) 79(2.9 69 (2.5) 5(0.2
Taking laxatives 2571 (94.9) 100 (3.7) 16 (0.6) 23(0.8)
No risk 1934 (71.4)
REB diagnosis REB risk 490 (18.1)
REB 286 (10.6)
Table Ill. Eating habits in adolescents
Weekly consumption frequency Portions consumed per day
Vegetables Fruits Milk Vegetables Fruits
n (%) n (%)
0to 2 days 554 (20.4) 466 (17.2) 942 (34.8) 1 portion 591 (21.8) 553 (20.4)
304 days 781(28.8) 650 (24) 820 (30.3) 2 portions 874 (32.3) 764 (28.2)
Recommended
foods 510 6 days 1025 (37.8) 1095 (40.4) 395 (14.6) 3 portions 1060 (39.1) 1159 (42.8)
Daily 350 (12.9) 499 (18.4) 553 (20.4) 4pgrr£s;e 185 6.9 234 (8.6)
Weekly consumption frequency
Sausages Fast food Sweets or chocolates 3:?;:;: Snack
n (%)
5 or more days 346 (12.8) 79(2.9 290 (10.7) 273(10.1) 166 (6.1)
Calorie 3to4 days 945 (34.9) 264 (9.7) 740 (27.3) 803 (29.6) 648 (23.9)
foods 1102 days 1239 (45.7) 1844 (68) 1363 (50.3) 1371 (50.6) 1567 (57.8)
Never 180 (6.6) 523 (19.3) 317 (11.7) 263(9.7) 329 (12.9)
Weekly consumption frequency
Alcoholic Sugary
n (%)
5 or more days 47 (1.7) 387 (14.3)
3to4 days 63 (2.3 464 (17.1)
Beverages
1102 days 378 (13.9) 1534 (56.6)
Never 2222 (82) 325(12)
(Continues on next page)
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Table Ill (Cont.). Eating habits in adolescents
Consumption amount per day
Water Alcoholic Sugary
n (%) n (%) n (%)
Beverages 010 2 glasses 442 (16.3) 5 or more drinks 86 (3.2) 4 or more glasses 87 (3.2)
3104 glasses 818 (30.2) 310 4 drinks 70 (2.6) 3 glasses 269 (9.9)
510 6 grasses 813 (30) 110 2 drinks 272 (10) 2 glasses 1412 (52.1)
7 or more glasses 637 (23.5) None or less than 1 2282 (84.2) 1 glass or less 942 (34.8)
Interpretation of eating habits
n (%)
Inadequate (< 25.5 points) 271 (10)
Eating habits Partially inadequate (> 25.5 and < 38.5 points) 2083 (76.9)
Adequate (> 38.5 points) 356 (13.1)
Table IV. Frequency, place and frequent company in food consumption
Breakfast Lunch Dinner Snack
n (%)
0to1day 308 (11.4) 151 (5.6) 330(12.2) 533 (19.7)
Weekly frequency of | 2103y 331 (12.2) 226 8.9 352 (13) 645 (23.9)
food consumption 4105 days 529 (19.5) 397 (14.6) 792 (29.2) 1075 (39.7)
6to 7 days 1542 (56.9) 1936 (71.4) 1236 (45.6) 457 (16.9)
At a street stall or the first thing you find 83 (3.1) 61(2.3) 80 (3) 216 (8)
Frequent place of food | N @ restaurant or at an established place 64 (2.4) 105 (3.9) 147 (5.4) 146 (5.4)
consumption Eat away from home (the food | bring from home) 376 (13.9) 274 (10.1) 201 (7.4) 645 (23.8)
At home 2187 (80.7) 2270 (83.8) 2282 (84.2) 1703 (62.8)
Alone 740 (27.3) 362 (13.4) 558 (20.6) 1236 (45.6)
Frequent company for With acquaintances 72(2.7) 68 (2.5) 66 (2.4) 109 (4)
food consumption With friends 349 (12.9) 187 (6.9) 128 (4.7) 533(19.7)
With my family 1549 (57.2) 2093 (77.2) 1958 (72.3) 832 (30.7)
Table V. Physical activity of adolescents
n (%)
Never 87 (3.2)
Almost never 645 (23.8)
Frequency of physical activity
Frequently 1407 (51.9)
Very frequently 571 (21.1)

(Continues on next page)
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Tabla V (Cont.). Physical activity of adolescents

n (%)

Less than 2 hours 932 (34.4)

From 2 to less than 4 hours 990 (36.5)
Time/week of physical activity

From 4 to less than 6 hours 438 (16.2)

6 or more hours 350(12.9)

Inadequate (< 6 points) 1256 (46.3)
Interpretation of physical activity Partially inadequate (> 6 and < 9 points) 961 (35.5)

Adequate (> 9 points) 493 (18.2)

Tabla VI. Associations between study variables and risky eating behaviors (REB)*
in adolescents

95 % C.l. for EXP (B)
Variables B Significance Exp (B)

Lower Upper
Sex -0.522 0.000 0.593 0.514 0.902
Diagnosis Z score BMI E 0.630 0.000 1.877 1.425 1.929
(ngfm”z /(v);:e”kg)ary ik consumpion 0511 0.000 0,600 0.606 1,154
Place where you have breakfast (away from home) 0.533 0.012 1.704 1.208 3.203
Place where you have dinner (at home) -0.792 0.000 0.453 0.390 0.823
Place where you eat snacks (at home) -0.303 0.025 0.739 0.678 1.240
Active lifestyle -0.308 0.001 0.735 0.632 0.921
Adequate eating habits -0.668 0.000 0513 0.381 0.760
Depression symptoms 0.741 0.000 2.098 1.663 2.436
Anxiety symptoms 0.969 0.000 2.636 2133 3.149

Risky Eating Behavior Questionnaire (CAR) that has a Likert scale with four response options: never = 0, sometimes = 1, frequently (twice a week) = 2, very frequently
(more than twice a week) = 3, with a cut-off point < 7 no risk, between 7 and 10 moderate risk, and greater than 10 points high risk.

DISCUSSION

Based on the analysis of the results with 2,710 adolescents
from Mexico City, it was possible to identify the symptoms of
anxiety and depression, risky eating behaviors, eating habits and
physical activity that this population had during and after the
COVID-19 pandemic; it was also possible to identify the asso-
ciations between study variables and the development of risky
eating behaviors.

In this research, it was found that a high number of adoles-
cents presented symptoms of depression (34.4 %) and anxiety
(47.2 %). These data coincide with research performed on chil-
dren and adolescents during the pandemic: in Honduras, some
degree of depression (62 %), anxiety (55.9 %) and stress (55.2 %)
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was reported in the majority of participants (1); in Spain, emotion-
al symptoms and behavioral problems were observed in 69.7 %
and in English-speaking populations, symptoms of depression
and anxiety were observed in 43.7 % and 37.4 % of participants,
respectively (6,9). Angeles and Mazon (25) indicated that during
confinement and the year of epidemiological transition, the lack
of a varied routine, physical exercise, recreation, seeing friends,
going to the park or visiting other family members without restric-
tions were relevant factors that affected the psychological health of
individuals. It is necessary to consider that prolonged boredom or
even experiencing different types of domestic violence could also
be factors that affected the mental health of adolescents.
Regarding eating behaviors, the results of the present study
showed that one in ten adolescents presented a high risk of de-
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veloping REB, which was higher than the prevalence reported
at the national surveys (ENSANUT) performed previously (3.9 %)
and during the pandemic (6.6 %) (12,13). The increase in REB
during the years of confinement may be explained by changes in
daily routine, increase in symptoms of depression and anxiety, as
well as changes in eating habits and decrease in physical activity.
Our results also confirmed previously reported data; that wom-
en have a higher prevalence of REB than men (12,13,26,27).
Regarding the sociocultural characteristics that surround ado-
lescents, it is worth mentioning that at the national level, REBs
are observed more frequently in adolescents from urban areas
(12,13).

In this study, variables such as symptoms of anxiety and de-
pression, female sex, higher BMI, and eating breakfast outside
the home were positively associated with REB. Otherwise, nega-
tive associations were observed between REB and variables such
as consumption of sugary drinks < 3 times/week, having dinner
and snacks at home, active lifestyle and appropriate eating hab-
its. These results coincide with the study by Quifiones et al. (28)
performed with 916 adolescents in Peru, in which a higher prev-
alence of eating disorders was found in female adolescents, as
well as in participants who had symptoms of anxiety. According
to Canals and Arija (29), generalized anxiety detected in child-
hood may predict the manifestations of REB and the diagnosis
of eating disorders in adolescence. At later ages, anxiety may be
considered a risk factor for the development of eating disorders
in women but not in men.

Likewise, in the present study, a high prevalence of overweight
and obesity was found (combined prevalence 46.5 %, overweight
26.5 %, obesity 20 %), similar to results reported during the
pandemic by the ENSANUT Continua 2020-2022 (a combined
prevalence of 41.1 %, of which 23.9 % of participants were
overweight and 17.2 % were obese) with a sample of 5,421 that
represents 17,168,295 Mexican adolescents between 12 and
19 years old (30). This prevalence was higher compared to those
reported in national surveys prior to the pandemic: in Mexico,
from 2006 to 2018, the combined prevalence of overweight and
obesity in adolescents increased from 33.2 % to 38 %, respec-
tively (31).

According to Medina Zacarias et al., 2020 (31), the most im-
portant risk factors associated with overweight/obesity in Mexi-
can adolescents were related to family coexistence factors (e.g.,
living with an overweight adult) and lifestyle factors (spending
> 2 hours in front of a screen and having a dietary pattern char-
acterized by sugary drinks, sweets, sweet cereals, desserts, and
snacks consumption). Being overweight since childhood and
adolescence implies the appearance of chronic diseases from
the earliest ages, which results in lower quality of life, loss of
productive years and increase in health expenses at the level of
the family and the health sector. In addition, children and adoles-
cents with obesity were at greater risk of developing more severe
SARS-CoV-2 disease (COVID-19), as well as the multisystem in-
flammatory syndrome caused by this virus (32).

Furthermore, in the present study, unhealthy lifestyles were
observed among the participants: 86.9 % of the adolescents

D. G. Sotomayor Teran et al.

had inadequate or partially inadequate eating habits and 81.8 %
presented inadequate or partially inadequate physical activity, re-
sults that coincide with those reported by Navarro et al. (33), who
in a study involving 470 Mexican adolescents, found that 74.3 %
of the participants obtained a low level of physical activity and
54.6 % had unhealthy eating habits. Our results and the study
by Navarro (33) have in common the fact that confinement in this
population was characterized by changing the routine of individ-
ual and family habits. The interruption of in-person school activity
was one of the factors that most modified the behavior of the
young population. Increased sedentary lifestyle with the devel-
opment of bad eating habits led to the use of electronic devices,
as well as excessive use of social networks and streaming plat-
forms, accompanied by a feeling of boredom and frustration (34).

LIMITATIONS OF THE STUDY

Among the limitations of the study was its cross-sectional
design, which does not allow causal interpretation of the asso-
ciations identified by the statistical models. Additionally, self-re-
ported questionnaires were administered, which are susceptible
to response bias. The questionnaires applied to the sample to
evaluate anxiety, depression, and risky eating behaviors identified
symptoms and tendencies toward risky behaviors, but did not
diagnose any clinical condition. However, the instruments applied
in the present study have been previously validated in different
population groups, including Mexican adolescents with eating
disorders, and have been frequently used to identify unhealthy
behaviors in national surveys.

It was concluded that confinement wreaked chaos on the
lifestyle of Mexican adolescents and their psychological health,
demonstrating an association between REB and variables such
as female sex, higher BMI, consumption of beverages with added
sugars, eating outside the home, and symptoms of anxiety and
depression. Therefore, it is important to develop interdisciplinary
targeted and coordinated prevention programs for depression,
anxiety, and eating disorders to reduce psychological risk fac-
tors resulting from social isolation, as well as promote a healthy
lifestyle.
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